(AMnn 10/582309 
iAP20Rec'dPCT/PTO 09 jun 2006 



WO 2005/056309 1 PCT/JP2004/017917 



w m m 



[oooi] ;*3&euri* g®j^o^tr?@i^^^UTiHi^i^E{c^i-s*iiffl#^ 

[0002] t^y^^? fc^W— J*m&<DMit%&*tz> g ftiTm, S^»<Z>T*:*/Mf*3& 

04l£j^±5fc^ffittSS1K#&&ivCV 
[0003] ^(D$lMffltt^^g«, ^W51©^t^7T^^-Y/V'(ia^*"f)«S^n 

tz.mm$to52Amm&ti, 5 1 \zmm<o r gt^^s 3^»* $n 

@^yh59-C«S#@fe$tuTV^ 0 «^J©Rfit^«lS53©^tt60tt 

Rfc^>62^^63^a:|911Ifeg^ElCJR^tt, PfflttBKlttV— /V64/&^*£ 

[0004] [hffi57<DftX1®mttmVtm&65&J&f&£^ #tt«W^b45'>-^^6 
6^3S*$tbTV^ 0 &fc. -*fOrt$jt 57, 570^-^^^®^^, gt#t[M67 

BEST AVAILABLE COPY 



WO 2005/056309 



2 



PCT/JP2004/017917 



#W^tmi : #§12001-991 72^# 

[ooo5] u>*ji&h* z<D£ttU3k<DTtmm$ti%:mwte. ^ms^M^msimim 

igib$ft52<D77>-^56^^^54t^N^/Vh55^ioT^^i-S«3t<Dfcfe, 

o 

[0006] «§9lte, r.oip^JlWjraa^flS^T^^tbfcto-e, tti-av^WbSrH 

[0007] ^5 g ttfcStifc-t-^C ^^*^©te»t>ttSi*«yMbfC« 
rtHtoi^srt^Wtttfcx ^rt^mtfcfl^tu F^M^tuiErtiii^®^^- 

[0008] rcDj;5^, ^m^^m^^^m<Dr^h^-vm^m^^u^mm-r 

BEST AVAILABLE COPY 



WO 2005/056309 3 PCT/JP2004/017917 

[ooio] w\ mm^^(Dmn^m^^^m.^m^^:x^i,tz.ijQ 

mm^, m^ym^nvxmm^m^^^mn^>(D^±i,tc(Dx\ $t 

n&&%cz*:mznmx%. m^(D\^±tmm^xis t ^Httmm'^ 

[0011] £?;£U<te, *mW<D£? BtflS^^#^7>-^^^-KiB!|OS§P^^mII5 
[0012] Sfc, ffr(DTfflt^tlt*fift, Z.<Dm& i £<DftjjizWm£tl 

mmtsn. mmmmmt^mt^h^mm^mKi^^fhx\^(Dx\ 

mm^mAvxr^^mz.mAi-^(D^^\z.m±-r^b^x^ 0 
[0013] ^fc. m^mmmbftjriftmm^-^a y^tx^ g 

[ooi4] ^m\m^Mmmm^, ^mbmmcDmmm^b^^yHtvxm^ 
in. ftm\mw&&\(Dm^n^(D'pt£<bh-j3<Dfamujm 



WO 2005/056309 



4 



PCT/JP2004/017917 



mtm&^teirz(D%yiim-fz>z.kfrx%, ^(Dm^^±^^b^x^ 

o 

[0015] ^ ^m^m^mmm^mmit.. ^(DrmK^n^titcMm^t, ^© 

t^±Ky^-^^^^(DMmmm^mm^mm^^b^x^tm^y s y^- 
^<D^^(Dmmb, Knfrbm*^*vmmmi&ftiz.m:AL>xT7Jr^ 

[0016] /N^^^^ijo^^«9|ft^i:^zL^HkUT#^tt, — «HBm##5tfrfc7?>' 
tt&&l<D&Wfcfemmj&£frtc.ttUWb, Z<D ft ftUtt bffisd.fr &&W<D 

mm^mmK^^ntc.mn<omWii^b, ^mwi^mw} g ftfcfiwt5ft» 

HJfcfll 1 

[0017] ^T.^ISK^lS^T^B^B^V^I^jNB^W-f-So 

mite* *&mz&zm&mm&mm<Dmi<nmMJ&n&^imrmm. m2tt. 

m&X-Mffi&ftmWQbftZW&TVhrt— Kfflfl (BBnasflil) „ *3fe#9flteyf>'#— 



WO 2005/056309 



5 



PCT/JP2004/017917 



[0018] ^<Dmmm^mma. ^mitmn^mmm^t^^yutL-xm^ti 

[0019] «5!l©*KJ&s*>ttS2fii. 02^-Ti5{-. rtJ^te&^J©^— ^£>*MW*i 

^ — ftUfrbm^yxh^timg. FW left A*t"5©S:BS 

[0020] ^"T? % ^^(»l©^JBlI^J***tfc/J^Saff7lC— *t(DF*3$ilO, 10dSffA$tV, 
l^*j-UTF*9$ilO, lO^f&^ft^&ttS^BSltUTV^o ^W^-Cf*. Z.(D 

j:?&ig2i£f^i?/v;7y^^ 



WO 2005/056309 6 PCT/JP2004/017917 

&X$Z> 0 

[0021] ^ttlHU S53Cm><D!%mO. 40-0. 80wt%Sr^tf » 

•r)o jmnmzte. m&&<Dmttmmm£25HRcuT(D^mxnnbvx 

[0022] £fc. *fcfr*B*t4tt. S53C#O^0. 40-0. 80wt%Sr&tf 

rt^®^^J^^^Atv^J;oT^ffiB!$Sr58— 64HRC(D^m^mit^im^tlX 
$P*t?58— 64HRC<7)$SH-eS!>fb«l;a$tvTV^ 0 ft*3 % r^-ete N 3fc«J&5, 5£R 

[0023] ^^ffi^BTi*. ^zfm&T?hi$—hmffimzmm9&-mz&&&tix^5 
<dx\ ±^vi—T^^^y'(D^m^mmx^<>xh^y'm(owimm<, 

ifa^(DM^&$:fa±.& J &Z>^t&X%Z>b&iz.^ fy^/vcD^-U^^m^t. 

mmmtm~u&m~m^\at.m^w^H^x^(Dmm^mm^mmir^ 0 
[0025] ^<Digmm$&%:\-z, /^mi4tum<Dmm^&i5b&zL-vh{kL.xmf&£thx 



WO 2005/056309 



7 



PCT/JP2004/017917 



k^-k^©^^]^^ 

mu^%^^{m^m^^xm-^tzMmm3^x^.^zfmi4izMvx 
ftmiotmjjfa~-m~fz><D&m±L,x\,^ 0 ^rnm^mxi^ ^©j^msutft© 

[oo27] ~§zt^ s^mi4<Dft-m \zftmmfemi4atf wgm&&ti, ^\z.^mi4<DT^ 
Mmmm^^x, ^mi4\^—^h^m^m^tix^ s^mn4i>w& 

[0028] *&w<Dmn<Dj&m\z^xmm&n^ti^ *mwi*z?uz.mm<Di& 



WO 2005/056309 



8 



PCT/JP2004/017917 



[oo29] *mm\mz>&mm®i&%im-±. mmmtM^m^m Qm^Mmmm^mm 
[oo3o] mi^^m\m^^m^mm^i(DmmMm^irmmmm'(:^o 

[0031] 1. 14 

2, is m*\<nmmn%i 

3, 16 foftUtt 

4 fl-^SW 

4a ^MH^® 

4b $M#77^ 

5 %£ShW- 

6 i&m&tt^T^ 

7 /h^lHS 

8 ±U— l/Bl/ 

9 m& 

10 ftfjB 

10a. 14a---ft'(ilis^® 

10b ;*:£§ 

11 

12 V— /V 

13 JNffiU 

14b SfgB 

14c 



WO 2005/056309 



PCT/JP2004/017917 



51 mbw 

52 mwM 

53 &m<nwmz.?M&. 

54 ^Zf% 

55 s^Zftfsl'h 

56 77^ 

57 f*3$§ 

58 T&um 

59 

60 

61 yu—*cu—? 

62 RUM 

63 fiyw 

64 A- 

65 ARglglS 

66,68 i^-Mlls? 

B ^n— $ 

D/S IBSbtt 

N *$ft1f 

W 



WO 2005/056309 



10 



PCT/JP2004/017917 



[3] itffia/hMJ£lft^lHS£##fa^ ttrsa 



WO 2005/056309 



PCT/JP2004/017917 




WO 2005/056309 



[02] 



PCT/JP2004/017917 




WO 2005/056309 



[H3] 



PCT/JP2004/017917 




WO 2005/056309 PCT/JP2004/017917 

[04] 




INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/017917 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 7 B60B35/18, F16C19/38, F16C33/60, F16C33/76, F16C35/063 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

Int. CI 7 B60B35/00-35/18, F16C1 9/00-19/56, F16C33/30-35/12 



Documentation searched other man minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Kdho 1922-1996 Jitsuyo Shinan Toroku Koho 1996-2004 

Kokai Jitsuyo Shinan Koho 1971-2004 Toroku Jitsuyo Shinan Koho 1994-2004 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 5603554 A (David A. MONROE), 
18 February, 1997 (18.02.97), 
Fig. 1 

(Family: none) 

Microfilm of the specification and drawings 
annexed to the request of Japanese Utility 
Model Application No. 083592/1981 (Laid-open 
No. 194805/1982) 
(NTN Toyo Bearing Co., Ltd.), 
10 December, 1982 (10.12.82), 
Fig. 2 

(Family: none) 



1-3, 5, 6 



1-3, 5,6 



PH Further documents are listed in the continuation of Box C. 



| | See patent family annex. 



up- 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to be of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other means 
document published prior to the international filing date but later than the 
priority due claimed 



"T" later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance; the claimed Invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

«Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

B &" document member of the same patent family 



Date of the actual completion of the international search 
27 December, 2004 (27.12.04) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 

15 February, 2005 (15.02.05) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP2004/017917 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2001-354004 A (NTN Corp.), 
25 December, 2001 (25.12.01), 
Par. Nos. [0036] to [0037] 
& US 2002/0025093 Al 



JP 2002-021865 A 
23 January, 2002 
Fig. 2 

& US 2001/0019639 Al 



(Koyo Seiko Co. 
(23.01.02) , 



JP 2001-246903 A (Koyo Seiko Co. 
11 September, 2001 (11.09.01), 
Fig. 1 

(Family: none) 



Ltd. ) , 



Ltd.) , 



1-6 



1-6 



orr/io AftiA ^Ant'.nuofinn r»f wnnH ohfifsfl namiarv 2004) 



B^ffiM#-§- PCT/JP2004/0 17 91 7 



a. &m<nm-t*$tm<n&m m&&n#m (ipo ) 

Int. CI. ' B 6 0B3 5/1 8 . Fl 6C1 9/3 8, 

F16C33/60, F16C3 3/7 6, F16C3 5/06 3 



su56*fTofc*/M»sm mum/Mm ( i p o ) 

Int. Cl. 7 B60B35/O0 - 3 5/18, 

F16C19/O0 - 19/56, 

F16C3 3/3 0 - 3 5/12 



B^m^m^m^m 1922-1996^ 

^m^mmmmm^n 1971-2004^ 

Bykmmmmm&m&& 1996-200 4# 

B*m&m.&m%t&'&u 1994-2004^ 



c. 



BUSHES 



US 5603554 
1 9 9 7. 0 2. 1 8, 



A. (David A. MONROE) 



0*i^ffllr^»1 5 6 - 0 8 3 5 9 2 1 (B^H 

mmmtem 57-194805^) (om^K^u^ 

1 9 8 2. 1 2. 1 0, K2g (77 5 5-*U) 



5, 6 
5, 6 



xm. oaftfe#i-) 



rxj ^iijg^fo5i:M-t?*>oT. mmxm.(D&.x-mm 

TYj mz.M&OfoZXffiX'h^X. )£WiXWtbtil<»\W. 

r&j i^-^^h^r 5 y-3tife 



27. 12. 2004 




0*ffl#?F/r (I SA/J P) 
§50l§-§-l 0 0-8 91 5 

MJtcn^ft m h=t r 4 • 3 * 


SfSS-f- 03-3581-1101 P 


3Q 


3 5 0 8 


3 3 8 1 



^PCT/ISA/2 10 (12^) (2004^11) 



H^ttJSS-?- PCT/JP2004/01791 7 



c 



JP 2001-354004 A J* 7^ ^J* $c5££r%h) 
200 1. 1 2. 2 5, ^[0036] - [003 7] 
& US 2002/0025093 Al 

JP 2002-021865 A e^»l85$£tt) 

2 0 0 2. 0 1. 2 3, i2 

& US 200 1/0.0 1 96 39 Al 

JP 2001-246903 A -(tt^XHwS^lfc) 
2001. 09. 1 1; HI 



1-6 



1-6 



f^PCT/ISA/210 (g2^-^l) (2004¥1^) 



